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Abstract 



PURPOSETo develop a polishing liquid which is largely different in etching rate at the time 
of immersion into the liquid and at the time of a polishing treatment by using an aq. soln. 
having a specific org. acid, oxidizing agent and polishing abrasive grams as the polishing 
liquid for copper metals. 

CONSTITUTIONThe surface of a turn table 1 is coated with a polishing pad 2 made ot 
cloth and an Si substrate 6 is supported thereon by a substrate holder 5 in such a manner 
that the surface to be polished thereof faces the pad 2. A semiconductor is then produced 
by using a polishing device composed of a revolving and supporting shaft mounted at the 
holder. At this time, the water-soluble polishing liquid 7 which contains 0.01 to 10wt.% at 
least one kind of org. acid selected between an amino acetic acid and amide sulfuric acid, 
contains an oxide, such as H202 at >=20 parts per 1 part org. acid, contains 1 to 14wt.% 
polishing abrasive grains having an average grain size of 0.02 to 0.1 mum and is adjusted to 
pH value of 9 to 14 by an alkali is dropped onto the surface of a copper film 12 having 
ruggedness on the si substrate 1 1 from a supply pipe 3 to immerse the substrate 6. The 
oxides 13 in the projecting parts exclusive of the groove parts are polished away by rotating 
a supporting shaft 4 while pressing down the shaft, by which a wiring board consisting of the 
copper film 12 is formed. 
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(57) Abstract: 

PURPOSE: To develop a polishing liquid which is largely 
different in etching rate at the time of immersion into 
the liquid and at the time of a polishing treatment by 
using an aq. soln. having a specific org. acid, 
oxidizing agent and polishing abrasive grains as the 
polishing liquid for copper metals. 

CONSTITUTION: The surface of a turn table 1 is coated 
with a polishing pad 2 made of cloth and an Si substrate 
6 is supported thereon by a substrate holder 5 in such a 
manner that the surface to be polished thereof faces the 
pad 2. A semiconductor is then produced by using a 
polishing device composed of a revolving and supporting 
shaft mounted at the holder. At this time, the 
water-soluble polishing liquid 7 which contains 0.01 to 
10wt% at least one kind of org. acid selected between 
an amino acetic acid and amide sulfuric acid, contains 
an oxide, such as H 2 0 2 at ^20 parts per 1 part org. 

acid, contains 1 to 14wt% polishing abrasive grains 
having an average grain size of 0.02 to 0.1 urn and is 
adjusted to pH value of 9 to 14 by an alkali is dropped 
onto the surface of a copper film 12 having ruggedness 
on the si substrate 1 1 from a supply pipe 3 to immerse 
the substrate 6. The oxides 13 in the projecting parts 
exclusive of the groove parts are polished away by 



rotating a supporting shaft 4 while pressing down the 
shaft, by which a wiring board consisting of the copper 
film 12 is formed. 
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0 0 n mCO Si0 2 f22 Lfcf£, StflB S i 0 2 

0(2 2^:7;*- haijy^^^a«^J:9Baj»«l2:«S-r5 

5 0 0 n m<^«»(7)»t 2 3 SrJg* b 
fc 0 o<5v>t\ (B) i£*-TJ: 5t-HulB?t 2 3 S: 

^trtWBS i o 2 ^2 2±i:^s/^lflc £9JJpL£ l 
5 nm(7)T i Nj&>&*Sa< y TJi 2 4*5j;OS)?:£ 6 0 0 

[0 0 6 3] WJfiLfcHlfc^-raKy^^^j* 
M«/W5ffl80 (B) i^ta^2 1*f$ 

SUB A 8 0 0d>&4S9FNf'*y K2C3 00 g/cm 

«^t*vp*ti o o p pm<z)a*r*5:vs-s:*i-^rfR)^iiite 

&***6>, lil^Mf 3 ^ 2 0 m 1 
T?miBBF«^y K2^#t^bTmflS^«2 1 fciWfUfc 

cug2 5*sj:^y re 2 4^mrtes i o 2 122^ 
xr^sstmo. isa%, ifiKfb** 1 3. ofift% 

0 8(7) (B) lC^i-£b<^OCul^2 5ttSt1BBF*^^ K 

fc««»ic«iW's*K**fe*ftWfc#y 
35bfc«Hibfc^yrJi2 4*s*y v^^ixs, ^t> 

^x^f^s/^^Jttto (C) 

st*^, wiB^yrg2 4xmt>thtz.mmm2 3 km 

IBS i 0 2 JR2 2*ffiiiB— *a»a*cuia»«2 6 

-?Vu 1 ftitfW 5 £>|altecr>f?Jh Ufc«i£*3V vr, 
miBSc u sum 2 6 *WE»FI««K«f**ixr t>ai ^ 
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[oo6 4] *fc, mriELfciai^^y v^^KSi-<t 

v Kd*bW**SriB»c»ftUT p HaiJ£§H-cfc 0 pH^ 

10 y^5/^«FMS:ta:^i"^-i:^J:oT, miBES i O z 
K2 2^2 3 fcilfrfES i 0 2 112 2«ffii:a5— 
uK*WI 2 6 SrWSI* -fc < Mt5 r £ 

[0065] **3. strife LfcHi0>#y -»-^ss«fc«t 

20 01 1 **b-?tt*-r o jaKfEfbSr^H 1 0M*5V> 

mwMi&w.mzwms<y wum&±.%-LrX-mcD 

HUlSS i 0 2 H2 2<7)?H2 3{-mjfSS i 0 2 |gg2 2*® 
30 tB5— ft«»a*C uBE«ftS 2 6 SrffStt J: < MfSL-rz 

[0066] $ HuSB««>a*sa«ft«o?Kfijc^<D« 

»9 0W$LT^lLf: o 0 12lt XPSt 
40 1 2d^Wb^*J:5fcE«^*«coaffiSr*#^y r v 

50 IBS i o 2 Bg2 2^»Sb*:CuS:aMbftKaE*T?t 
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c u mmm 2 6*ffii^*stifccu mtmm t> 
srtmso ^co^*, s i o 2 m2 2(Dmm&m 

[0 0 6 7] Lfc^ot, SltfifliJl iC^tbfiBUlES iO 

^CuEHfi2 6£rittiiES i 0 2 g£2 2:gffi£ffi— 
CMt^^m, E»i2 6©M«©I«2 1 
gffi^ffiftt^r^^tfco CugBjgUf 2 6 

mm%ft? r tlJiiot, s i0 2 g2 2^f# 

[oo6 8] 7fc*5, Hufsiiifsw i iz&\,^xwmmk LT 

7^ K180. 8 6lf%, iSSKbtftfg tK 3 0li%, 
¥^fe^0. 0 9 n m<DisV 8 S*%&^tfM7k 

^fo*5fc^s:fflv^fci:r*, mmmi tmn. mmm 
ms i o 2 ^^^i^^^sa^^mffs^s i o 

[0 0 6 9] Hffi^iJ 2 

*i\ H113(Z> (A) te:*1-J:5fcarafc:B«L*i^y 

1 ±i:cvdSI:J: 9 0iJxJ;£J¥£ 8 0 0 nmCOS i o 2 
JK2 2*5J;£FJ?:£ 2 0 0 nm<£>S i , N< K2 7 £:^<£> 
Wff^«SfUTJBMI6»ffltS:«*bfe«, ftulES i 3 N 

4 JH2 7*5«fct*ii91ES i o 2 fi2 2(^y^- hxo/fy^ 

9ffii»S{-fflSi"S^S:*-rSJS* 5 0 0 n 
mO«»^»2 3SrMLfe 0 o-3l^T, 0 13(30 
(B) o \cmm 2 3 Sr^tfllMBS i, N 4 1 

2 7 Jild^^V^l^ti-J: 9J¥£ 1 5 nm^T i N#>£> 
45^1)712 4*3«ttrffS 6 0 0 nm<£)C ul25^ 

[0 0 7 0] #:i^-C\ Hu5ELfc01 K^-TzKy ^^^S 
gco^£*/l^5 (dig 1 3<D (B) fe:*i~£4g 2 1 3riS< 

g«:P-T^ • ^5/^t±Mi^p 0 p^ ; SUB A 8 0 Ofab 
4WI^5/K2l:3 0 0 g/cm 2 <£>*n*S: fu 
12^ — ^/H *5j:OW5^Wtll 0 0 p 

SrtJM&ff 3H20ml /^oaatfBfrfBW*^^ K 2 
m««LTSWBa6«2 Hi:*«ibfcCuBt2 5*5J;U^ 
yri2 4^iirfss i 3 n< jr2 Kommtrnm^^ 

111%, ig^ft7K*l3. 0M%*3J:ijqz#ttg 
0. 0 4 /zmCOVy ^3|a*8l[S%Srt|-tf»E7K^b* 
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9. S*M^"CT^y»i6li-»LTifl»ft**^l 3 

emkm: c u m t <D&m$<z>x- rmgt&mxtb r> , 

n m /ft XS: »H# I- Jt +ft * # * ^ s> ^ > 
^7^Ltc D ^(Dfrtb, Ml 3 CD (B) t/WfltOC 

10 /c 0 

[0 0 7 1] m 1 3 CO (C) d^-f J: 9 i-Htf 

IE* 2 3rt©*te^<y ri2 4«#t.5i*i^ fttife 
y 2 4 -eat>ixfcH9ia9t 2 3 tenuis si 3 N,g 

2 7$®«-ftIfcMCuffi»l2 6t>mf&£tl 

i§2 6^mmmmm^mm^nx^^^^mn 

20 [0 0 7 2] ^ic, WIBvy*3tt^SrflF»®Ki: 
»Ktt«ffi«dS«*bfcB*y W^f4Sr^fi~6 Si 3 N 

[0 0 7 3] ^0ij3 

*i\ (Hi 4 co (A) M^-TJ: 5 ^*Bi-ia^L*v^y 

30 i±I^CVDS(cJ;!)iP^»JS^ LT<a09x.kTff£ l 
0 0 0 nmCDS i 3 N 4 i2 7 £i£fg L^m. flfflES i 

S-TS^SrW-TSiSI* 5 0 0 nm0«S^)»2 3^ 
j$Lfc 0 o<5^r, Hi 400 (B) (Ji*i-J:p^8JS2* 
2 3?r^?>mrt5S i 3 N 4 0(2 7 5/ *3K*fc: J: 
^f^6 0 0 nm^Cul2 5 ^it?§Lfc 0 

[0074] tuidiL^iai ^-r^y w^ag 

gC0£^/^/W^5 ^IH 1 4C0 (B) id^i-S^ 2 1 £ri£ 
^«rbT{*RPL, HufE^/v^5^ifW4^J:i9H5iaS 
40 i&n- y=W • ^^^?±K^p r p^& ; SUBA8 0 0^f) 
*W^^K2C4 0 0g/cm 2 cO^JOfiS:^^. BU 
gE^-^X-^l^cfc^/^5*^tb^l 00 p 

SrW^W 3 a> e> 2 0 m 1 /^^iift-cffiiawis^^ y k 2 
\~m'& i^xmmmm 2 1 ^Jta Lfccui2 5 zmm s 

50 Mtti^2 4t*fo6pH10. 5C7)^C0^ffll/^ 




19 

z>wm*$<vtfv is^rmmtm 2 2 0 n m/»rsawF 

tc#>. mi4(D (B) (C7^-riQ J t^cOCu|R2 5 ttWEW 

[0 0 7 5] ^<7)^m, B 1 4 <7) (c) Id^J: 5 i-HU 
|E»2 3rtfcllKHBS i 3 N 4 flg2 7^BtB- &Stf>i& 
*CuE»|26^«Siifc 0 »IB#yv^ 

LfcflM^T, fl(rfECuiBi»S2 6^ffirSBW*^S! 
[0 0 7 6] mjH2ffi^^Cuia^S2 6^ 

IBHUS 26HCu ^IteiNftttRtrl LTitufSvy 
=i>«R2 HJlJttH-Sri^V^ft, BffBE«2 3rt 

[0 0 7 7] 

3 i ^m^ntipm^v ^^mm3 2±i:cvdsi: 
x ymimmmmmt tt^itfP* iooonm^ 

S i O, BI3 3Sr*t«Lfc«, ffiEtttM 3 1 K»Jfci- 
^mflSS i o 2 HI£3 3(ci^^- b^yT-^r&mzLl: V 
T* — /V3 4 ^r^fiScLfCo o<5v^T, [1 1 5 <D (B) 
^"T<t o teffifffitrr*— A" 3 4 Sr^triiufES i0 2 !3 
3±^^^5/^^*(-i: 9J¥£ 2 0 nm<7)T i Ntf>fe# 
5^y7i3 5Sr««Ufcj|, * # JlMlf fc: J: 5 ff <* 
110 0 n m(DC uf3 6 Sr*68J b^ D 

[0078] 0cvnt% MrsEufcB i y s^^s 

B^^/^5id|gi 5<7) (B) [^^tSS3 2 

n—^/U • ~y#tt.Wm&%> ; SUBA8 0 0^bft5 
fI/N°yK2i:3 0 0g/cm 2 (OMMS:^^ BffSS^ 
— >^T— &£XJifc/l<>&5 te^ttl^tll 0 0 p pm 

m*g 3^f)20ml /fr<DT&&X*1fi%dmm'< S> K 2 
«&LTmrlES4R3 2i^l|fSLtCul3 6^J;l>V^r 
/I 3 5£:fiuies i 0 2 13 3 0*ffi^S»ttli"5*T*W« 

%. iiBWl:** 2 o . olf%^]:t;¥)§e#o. 0 4 
//mco->y #*&7fcl Ol[il:%S:*tf*e*^bftO, ii 

«*-cr 5 / stsi i f-*r L-ciMMt**** lootfcs 
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/c 0 ZCDtzlto, 01560 (B) (^tfl^Cul3 6 

#y^y^ $ fc^Bfflb^y tjb 3 y > 

01 5(7) (C) i^Tj^i-J: 5 ^HUiEtTTTjN— A- 3 4 1*3 

y rii 3 5 ^s#t§ t eftfe^ y r ii 3 
5 -eaifcttfeWiatrr ^-^3 4 testes i o 2 hi 3 3 

10 K2^(7)flnfi£fl?l&U ^o^-yf-^H^ 

j:t/^/i-^5(7)iHife^ihbyh^{c:*5VNT, Hfrffitrr^ 

tS^t^ft^ofco o<5^T, |fuiet*T:7^A'3 7(7) 
^^3^giSbT^Sbfc:^, ^^^S«5%co# 
0 2 R3 3*BBSr»^tLfc 0 

[0 0 7 9] tfcv^-c, @16W (D) J: 5 ^HffSE 

t^T^^7l-3 7^tfHUfSS i 0 2 fll3 3±ICCVDffi 
20 KJ: 9 jg2AmiftfHK2: LTc7)^J^itfff^ 8 O 0 nmO 
S i, N 4 i3 8 X^tzM. HUlBS i 3 N 4 fl|3 8 

tt^f $ 4 0 0 n m(Z)«S«3 9 ^ML/c 0 £b 
BulEtfT^-r/l-3 7_h(cW4g-t-§HUfSjt3 9iC^ 

fco Ell 6(7) (E) i^i~J:5(-HtrlEf#3 9 

#£TTXA~- A* 4 OSr^tfHUfSS i 3 N 4 H38± 
^^^ 0 5/^«53»(21J: "9i¥* 9 0 0 nm(7)Cu^4 1 ^r±S 

30 [0080] WfiSLfcHi (-^-r^y 

I0S»/^5M16(^) (E) l^tSg3 2^f 

P —7*/ls • ^ ^|±^fSp d p^& ; SUBA8 00^b 
4Mi/^7K2C3 0 0 g/cm 2 (7)^0fi^:^x., Su 
BE^ — yf-7>i *3«J:TO;^5 ir^tti^tii 0 0 p 
P m(7)jg*T?5:^^S^fRJ t-[H]«K iu^fiL 

«*S:«I&* 3^20ml /»<Z>*«-Cfflrlffl3F*^<^ 
K2{dtt«&UTHtrfE*tE3 2^i#®LfcCuJi4 1 ^rmj 
40 fiBS i, N 4 HI 3 8<J5*£SdSarttJ-t"5*"eW«Lfco * 
(Dffigk, 016(7) (E) &K(DCufll4 1 ttfflflE 

5^?/^y^l-i:!)0i6(Z) (F) J: 5 t-mi 

B^f#3 9rt(c:BuiBS i 3 N 4 R3 8^® irffi— 

^cugsiag4 2 3&s»**ixfc 0 mrfa^/i — ^ 

-;^4 0SriiLTHufl2tfT^-</W3 7 fcS8tt£jt«««> 
ii*Cuiaii4 2^fiKShfc 0 ^7c, HulEJKyv-^ 
^fico^/w^ 5 Id J: smrlEWW^ ^ K 2 — co^pfi^^f 
50 fi^L, ^o^— yf- ^i:i>^/i-^5(7)[iite<7)ff 




21 

[0 0 8 1] Lfc^ot, HJ£0H4|£«fcHliSll, ^2 
w;ili5!^flf 3 3 , 3 9^U BftfBSB l ^^«6^3 

mmmmm3 9iz^(Dmmtm-^cummm4 2&& 

[0 0 8 2] 

u £fcl4C u-g-fetf>g»Bf {Jl^TC u , C u-g-^Sr^ 

[oo83] */t, *mw\z£ntf¥m#&m±.<omm 
mm *iifccusfc«cu htez> mmnmttm 

BSP^T'^ y ^ "C?# , W^TfcfcmFfEI&ifaiKfcC u * 
h m—t ft 5 J: 5 Lfc*K**5pa« 
[0 0 84] $ f>K, J;*UJ**«:**J:0|6 

K*fH»£axfcc u *yt«c u^d^^sia^MifsHf £ 
mmm zmtittz rtm, * <b mat y ^< y ^ 

[0EB©fflil£ftf&l!H] 

[mi] xftwvmmT.mimmtstiztfVi'^rmw 

[12] 0. lli%©7 5ym iaiMt****^ 

sat© c u kco/-k d i/^ymm t com^^-r^mo 
[S3] DfliGiSr#-rscugis:T5/»si, mmtfcm 
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* [0 4] APIftlK *:|6W©W«?««?3g»^*3«tW«*a 
m&(DC uflg^ffiox P S mJ;S^.^^ H/W0O 
[05] 0. 911%©7?/M, ii^k**^^^ 

mmima^m l fcst© c u m s/ ^ ^ ^its, 

cui©#yv-y rmm t <r> mm &*-t4#tt0 o 
[0 6] r$ h*mm. j&mibfcm&ZTfTkfrbttzm&L 

[0 7] *«i©Wi© p H t C uISICM^tl 

[0 s ] frmwDmmm i i^»»t5^sit«c36«w»j6x 

[09] mmm i ©wgBys y > ? id -co> 
mmmn p H^£;^N$tt0 o 
[0io] mfeflsj i <z>wm%m 9 um x- 

[0iu mmmi(Dmmmm (xyf/<y?i8) -e 

0o 

[012] ^mcommm i t*j»ts c uiasui^ii: 
•y&tmm&<D c u nmmmmv) xps ± 9 # 

ft.***-? WM2o 

[013] *^W^**fef'j2*3t-t5¥*#:»gC0KitX 
©?r*-rWffi0o 

[014] *&w<ommm3*svz>¥m#mw:<oMmj: 
30 [0i5] &&w<DmteM4 &i-iz>¥mfrmm<ommiL 

[016] *»W©3tElte«4j3»tS**fls:«fi(0«!itX 
e^:^-r®fffi0o 
[^•§-K)|ftW] 

11, 2 1, 3 1 2, 2 

5, 3 6, 4 1 ■■•Cud, 13-KftI, 2 2, 3 3- 
S i O, m. 2 3, 3 9-i, 2 4, 3 5-/<57S, 
2 6, 4 2 — CuEISUi, 3 7-f77-f/l' ) 
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